Aims. Using new Chandra X-ray observations and existing XMM-Newton X-ray and Hubble far ultraviolet observations, we aim to detect and identify the faint X-ray sources belonging to the Galactic globular cluster NGC 2808 in order to understand their role in the evolution of globular clusters.
Introduction
Globular clusters (GCs) are old, gravitationally bound stellar systems which can have extremely high stellar densities, especially in their core regions. In such an environment, dynamical interactions between the cluster members are inevitable, leading to a variety of close binary (CB) systems and other exotic stellar objects. The observed overabundance of neutron star (NS) lowmass X-ray binaries (LMXBs) in GCs relative to the Galactic field was explained by the dynamical processes occurring in the dense cores of GCs (Fabian et al. 1975) . In contrast, evolution of a primordial binary into an LMXB in a GC is considered to be much less likely (Verbunt & Hut 1987) . Observations also support the fact that quiescent LMXBs (qLMXBs) in GCs scale with the cluster encounter rate (Gendre et al. 2003a; Pooley et al. 2003) , implying that qLMXBs are formed through dynamical processes in the dense cores. As white dwarfs (WDs) are far more common than NSs, we would then also expect many more close binaries containing an accreting WD primary, i.e. cataclysmic variables (CVs).
The dynamically-formed CBs are expected to be found in the cores of GCs, where the stellar densities are at a maximum. The less dense regions outside the cores might be populated by CBs that evolved from primordial binaries (e.g. Davies 1997 ) which are unlikely to survive in the dense core region. Hurley et al. (2007) found that the combined effects of new binary creation and mass segregation exceed the destruction of primordial binaries in the central region of GCs, leading to a marked increase of the binary fraction in the central regions. Thus, we expect the majority of CBs, which are more massive than the mean stellar mass, to be located inside the half-mass radius. Outside the half-mass radius, the primordial binary fraction is well preserved (Hurley et al. 2007 ).
CBs are important for our understanding of GC evolution, since the binding energy of a few, very close binaries can rival that of a modest-sized GC (e.g. Elson et al. 1987; Hut et al. 1992 Hut et al. , 2003 , and references therein). In the core, binaries are subject to encounters and hard binaries become harder while transferring their energy to passing stars. Thus, CBs can significantly affect the dynamical evolution of the cluster. If there are only a few CBs, thermal processes dominate the cluster evolution, leading to core collapse followed by GC disruption on a timescale shorter than the mean age of GCs, estimated to be 12.9 ± 2.9 Gyr (Carretta et al. 2000) . In contrast, the presence of many CBs leads to violent interactions, which heat the cluster, delay the core collapse, and promote its expansion. This depends critically on the number of CBs, which is still poorly known.
Finding and studying these systems has proven to be extremely difficult, since the spatial resolution and detection limits of most available telescopes are insufficient for their detection. Only with the improved sensitivity and imaging quality of XMM-Newton and Chandra in the X-ray (e.g. Webb et al. 2004 Webb et al. , 2006 Heinke et al. 2003a Heinke et al. , 2006 and HST in the ultraviolet (UV) to infrared (IR) wavebands (Grindlay et al. 2001; Albrow et al. 2001; Edmonds et al. 2003a,b; Knigge et al. 2002; Knigge et al. 2003 , and references therein) has it become possible to finally detect significant numbers of CB systems in GCs.
The 13 bright X-ray sources found in the ∼150 known Galactic GCs are LMXBs showing type I X-ray bursts (e.g. Lewin & Joss 1983) , whereas the faint sources belonging to the clusters are qLMXBs, CVs, active binaries (ABs, generally RS CVn systems), or millisecond pulsars (MSPs). Multiwavelength studies can be used to identify the faint X-ray sources. For example, qLMXBs are usually identified by their soft blackbody-like or hydrogen atmosphere X-ray spectra (e.g. Gendre et al. 2003a,b) , CVs can be confirmed by their blue, variable optical counterpart with hydrogen emission lines in their spectra (e.g. Webb et al. 2004 ), ABs by their main-sequence, variable optical counterparts (e.g. Edmonds et al. 2003a) , and MSPs by their radio counterpart (e.g. Grindlay et al. 2001) .
Here, we present an X-ray study of the massive (∼ 10 6 M ⊙ ) GC NGC 2808 (α = 09 h 12 m 02 s , δ =-64
• 51 ′ 47 ′′ ). This intermediate metallicity GC ([Fe/H] = −1.36, Walker 1999) lies at a distance of 9.6 kpc and is reddened by E B−V = 0.22±0.01 (Harris 1996 ). An absorption column of N H = 1.2 × 10 21 cm −2 is derived from the reddening with the relation computed by Predehl & Schmitt (1995) . The cluster has a very dense and compact core (0.26 ′ ), a half-mass radius of 0.76 ′ , a tidal radius of 15.55 ′ , and a half-mass relaxation time of 1.35 × 10 9 yrs (Harris 1996) . NGC 2808 has received considerable attention in the literature and has been observed in the optical in detail as this GC is one of the most extreme examples with an unusual horizontal branch (HB) morphology, as first noted by Harris (1974) . It shows a bimodal HB and one of the longest blue HB tails, the so-called extreme HB (EHB), with prominent gaps between the red HB (RHB), blue HB (BHB) and EHB (see also Bedin et al. 2000; Carretta et al. 2006) . Recently, Piotto et al. (2007) found that NGC 2808's main sequence (MS) is separated into three branches, which might be associated with the complex HB morphology and abundance distribution, and might be due to successive rounds of star formation with different helium abundances. NGC 2808 is proposed as a good candidate to harbour an intermediate mass black hole (IMBH) in its core, due to its optical luminosity profile and EHB morphology (Miocchi 2007) .
The core of NGC 2808 has been imaged with the Space Telescope Imaging Spectrograph (STIS) on board the Hubble Space Telescope (HST) in the far-UV (FUV) and the near-UV (NUV). Dieball et al. (2005) used the data set with an emphasis on the dynamically-formed stellar populations like CVs and blue stragglers (BSs) and young WDs. They found ∼40 WD, ∼60 BS and ∼60 CV candidates in the field of view that covers the core of the cluster. Two of the CV candidates are variable (FUV sources 222 and 397) .
NGC 2808 has also been observed with XMM-Newton in Feb. 2005. Servillat et al. (2008) found 96 sources in the field of view (equivalent to the tidal radius), of which five fall inside the half-mass radius and are likely to be linked to the cluster. One qLMXB candidate and four CV candidates were discovered in the core of NGC 2808. However, several sources remained unresolved.
In Sect. 2, we present the new Chandra X-ray data, and then compare them to the XMM-Newton observations (Sect. 3). We present HST and XMM-Newton Optical Monitor UV counterparts in Sect. 4. We finally discuss our results in Sect. 5.
X-ray observations
NGC 2808 was observed with the Chandra X-ray Observatory and the Chandra Advanced CCD Imaging Spectrometer-Imager (ACIS-I) at its focus on 2007 June 19-21 (28 months after the XMM-Newton observation) for two distinct exposures of 46 and 11 kilo seconds (ks). The four front-illuminated ACIS-I chips were used as well as the front-illuminated ACIS-S2 chip and the back-illuminated ACIS-S3 chip at the edge of the field of view. The data were taken in faint, timed-exposure mode. The core of NGC 2808 falls inside the ACIS-I3 chip, where the highest resolution is achieved.
Data reduction
Data reduction was performed using the CIAO v3.4 software 1 (Fruscione et al. 2006 ) and the CALDB v3.4.0 set of calibration files (gain maps, quantum efficiency, quantum efficiency uniformity, effective area). We reprocessed the level 1 event files of both observations without including the pixel randomization that is added during standard processing. This method slightly improves the point-spread function (PSF). We removed cosmicray events which could be detected as spurious faint sources using the tool acis detect afterglow, and identified bad pixels with the tool acis run hotpix. The event lists were then filtered for grades, status, and good time intervals (GTIs), as it is done in the standard processing. We selected events within the energy range 0.3-10.0 keV, where good sensitivity is achieved.
The two observations are successive, the fields of view and the roll angles are similar, and the PSFs from one observation to another are also similar. Therefore the two epochs can be processed as a single observation. We thus reprojected the event list of the second observation to match the first observation, and merged the two event lists using the thread merge all. We generated an exposure map of the field of view using the same thread. This led to 56.9 ks of clean observation (sum of GTIs).
Source detection
In order to obtain a list of source candidates, we employed the CIAO wavelet-based wavdetect tool for source detection in the field of view covered by the four ACIS-I chips. Two energy bands were used, the 0.3-10.0 keV band with all events which allows the detection of the faintest sources, and 0.5-6.0 keV with a higher signal to noise ratio which gives secure detections. We selected scales of 1.0, 1.4, 2.0, 2.8, 4.0, and 5.6 pixels. The scales were chosen to look for narrow PSF sources on-axis and ensure optimal separation, and larger PSF sources at the edge of the detectors, where the PSF is degraded. We selected a threshold probability of 10 −6 , designed to give one false source per 10 6 pixels. This led to the detection of 88 source candidates of which ∼ 6 may be false. Of these sources, eleven fall inside the halfmass radius of NGC 2808.
To this list, we added other source candidates in order to test their significance in further processing. We added 14 X-ray sources previously detected with XMM-Newton . Seven of them fall on the two ACIS-S chips where we did not use wavdetect as the PSF is too large, and seven others were not detected by wavdetect on the ACIS-I chips and have possibly varied in flux. Several other faint sources can be picked out by eye, but are not identified by wavdetect, possibly because of crowding on-axis and lower signal to noise at the edge of the detector due to the vignetting. We thus added 22 source candidates, of which 10 are inside the half-mass radius of NGC 2808. In total we listed 124 source candidates.
We then used ACIS Extract 2 (Broos et al. 2002) to refine the positions of the sources and to estimate the significance of each candiate source. We excluded sources with a probability of being a source lower than 99.99%. This probability is estimated from the number of source candidate counts compared to the surrounding background counts, taking into account Poisson statistics (Broos et al. 2002, §5.9.3) . Our final list has 113 sources, of which 16 are located inside the half-mass radius of NGC 2808. All of these sources have more than four counts. They are numbered according to their offset from the center of NGC 2808. Their properties are listed in Table 1 , and a source map is presented in Fig. 1 . The core image is compared to the XMMNewton image of Servillat et al. (2008) in Sect. 3.1. From the faintest sources detected, the limiting flux of the observation is L [0.5−8keV] ∼ 0.9 × 10 −15 erg cm −2 s −1 , corresponding to a limiting luminosity of L [0.5−8keV] ∼ 1.0 × 10 31 erg s −1 (at the distance of the cluster).
The 1σ position error reported in Table 1 is used in this paper to look for matching XMM-Newton and HST FUV sources. One may estimate the absolute position error by adding in quadrature 2 http://www.astro.psu.edu/xray/docs/TARA/ae users guide.html the pointing accuracy of Chandra (0.4 ′′ , 1σ error) and the spatial distortion error over the detectors (0.1 ′′ , 1σ error).
Members of NGC 2808
We estimated the number of background X-ray sources we expect to detect in our observation in order to deduce the number of sources likely to be linked to the cluster. We divided the field of view into three annuli to account for vignetting, and to include in each region at least 20 detected sources. We used the log(N)-log(S ) relation calculated by Hasinger et al. (2005) (see also Giacconi et al. 2001; Hasinger et al. 2001 ) to convert in each annulus our minimum detectable fluxes (S ) into the number of background sources expected (N). This relation was derived from a survey of soft X-ray active galactic nuclei (AGN) in the energy range 0.5-2.0 keV performed with both XMM-Newton and Chandra. We took into account two errors on the value read from the log(N)-log(S ) diagram which were added in quadrature: the error on the Chandra Table 2 . Expected background sources and detected X-ray sources in NGC 2808 field of view. Results are presented assuming a detection limit and a completeness limit (see text). Fig. 3 ). The values for all sources can be found in Table 1 flux estimate (see Table 1 ) converted to an error in N while reading the log(N)-log(S ) diagram, and the precision of the relation which includes Poisson noise (see error bars in Giacconi et al. 2001, their Fig. 3 ). For each annulus, we estimated the minimum detectable unabsorbed flux of a point source in the energy range 0.5-2.0 keV using WebPIMMS 3 v3.9b (Mukai 1993) . We assumed for the source a power law model of photon index 1.5 (mean of the detected sources) and the absorption of the cluster. We assumed a minimum detectable count rate corresponding to two cases: the detection limit (the count rate of the faintest source in each annulus) and the completeness limit (twice the count rate of the faintest source). These values were corrected for the vignetting in each annulus using the exposure map. The estimates might be slightly overestimated for the detection limit as we have an incomplete sample of sources. The results are shown in Table 2 .
An excess is clearly seen in the center. In the annulus 1.8-3.8
′ , an excess is seen if we assume the detection limit (Table 2) , however, with the completeness limit this excess is not confirmed. In the last annulus, we detect the expected number of background sources within the errors. We performed the same estimation inside the half-mass radius of NGC 2808 and 0.8±0.8 sources are expected. Therefore, the 16 sources inside the halfmass radius are very likely to be cluster sources, with perhaps one background source aligned fortuitously. As NGC 2808 has a low Galactic latitude (b = −11.3
• , Harris 1996), we may also expect foreground sources such as active stars or field CVs.
3 http://heasarc.gsfc.nasa.gov/Tools/w3pimms.html 
Spectral and variability analysis
We used the ACIS Extract procedure ae standard extraction to extract spectra and lightcurves for each source. We estimated for each source an optimal extraction region to enclose 90% of the PSF, and estimated the background by selecting 100 surrounding counts outside source regions. None of the extraction regions overlap. The fluxes are then estimated from the count rates in several bands, and the 0.5-8 keV flux is derived. Hardness ratios (colours) are estimated from two energy bands, 0.5-2 and 2-8 keV. The response files of the detector were computed with ACIS Extract for each source using the CIAO tasks mkarf and mkacisrmf with the associated gain files. We performed a generic spectral fitting of the sources with a power law model and the absorption of the cluster using Xspec v12.2 (Arnaud 1996) through the procedure acis extract (FIT SPECTRA stage). The unabsorbed flux is estimated from the best fit of this model. All these results are reported in Table 1 , and we show a colour-flux diagram of all the sources in Fig. 2 .
A Kolmogorov-Smirnov (KS) test was performed on the extracted and unbinned lightcurve in order to detect variable sources. Seven sources are found to have a KS probability of constancy lower than 10 −2 , of which two are located in the core of NGC 2808 (sources 3 and 16), and we confirmed the variability of these sources using Poisson statistics. We extracted their lightcurves and the background lightcurves in an annulus around the source with CIAO dmextract task. The binned lightcurves are shown in Fig. 3 .
Comparison with XMM-Newton observations
The XMM-Newton X-ray observation of NGC 2808, performed on 2005 February 1 st , was reprocessed in order to match our Chandra energy bands (0.5-2 and 2-8 keV). We used the XMM-Newton Science Analysis System 4 (SAS v7.1) and the most recent calibration data files. The data reduction is detailed in Servillat et al. (2008) . The 96 detected sources in the XMM-Newton field of view were reprocessed with emldetect, without refining the position, in order to extract fluxes and hardness ratios. These values are reported in Table 1 for the sources that are inside the Chandra field of view. We took into account the different sensitivities of the instruments in the energy bands used. Using a power law model of photon indices 0, 1, 2 or 3 and the absorption of the cluster, we converted with WebPIMMS a given flux into Chandra ACIS-I and XMM-Newton pn count rates, and compared the hardness ratios. The following conversion factors from XMM-Newton pn to Chandra ACIS-I count rates were deduced: C 0.5−2 = 0.75 and C 2−8 = 1.00. The corrected hardness ratios for the different models used are found to match with a maximum error of 0.07, comparable to the 1σ errors on hardness ratios (see Table 1 ). Hereafter we refer to the corrected hardness ratios for XMMNewton sources.
Inside the half-mass radius
The better resolution of Chandra allowed us to resolve the core sources previously detected with XMM-Newton. At first, in order to compare these different observations, we degraded the Chandra image with a Gaussian filter to enlarge the PSF to the XMM-Newton PSF size. The result is presented in Fig. 4 . We note that the images are in general very similar. XMM-Newton 4 http://xmm.vilspa.esa.es/sas source C5 is clearly missing in the Chandra observation, and Chandra source 16 was not detected with XMM-Newton. We extracted a spectrum and generated response files at the position of Chandra source 16 in the XMM-Newton observation to estimate a flux detection limit for this source. We found that Chandra source 16 has varied by a factor of at least ∼ 5. XMM-Newton source C5 has also varied by a factor of at least ∼ 5.
We show a colour-luminosity diagram for Chandra core sources with corresponding XMM-Newton core sources in Fig. 5 . We note that the observations are well correlated, taking into account the different resolutions. XMM-Newton source C1 Table 3 . Fit results for XMM-Newton core sources C1, C3 and C4, and corresponding Chandra sources or association of sources. The fit was performed with a power law model with the absorption in the direction of the cluster. The photon index (Γ) and the unabsorbed flux in the 0.5-8 keV energy band in [×10 −14 erg cm
1.41 ± 0.12 7.3 ± 0.7 C3
1.36 ± 0.20 2.1 ± 0.5 C4
1.73 ± 0.30 1.1 ± 0.5 Chandra ID Γ Flux 5, 7, 10, 11 1.39 ± 0.15 5.7 ± 1.2 12 1.33 ± 0.85 0.4 ± 0.2 13 1.48 ± 0.50 0.8 ± 0.3 is resolved into four Chandra sources (5, 7, 10 and 11) with consistent colours. XMM-Newton source C2 matches with Chandra source 1. This source appeared slightly harder than the Chandra source, probably because it is overlapped by XMM-Newton source C1 which is hard, as shown in Servillat et al. (2008) . XMM-Newton source C3 is matching with Chandra source 12, and XMM-Newton source C4 has consistent parameters with Chandra source 13. We also note that Chandra sources 2 and 15 are related to 2σ detections in the XMM-Newton observation, and their fluxes are consistent with the detection limit of the latter observation ).
We extracted spectra and response files for XMM-Newton core sources C1, C3 and C4, and fitted with Xspec a power law with the absorption of the cluster, and a small contribution from close sources as the PSFs overlap. We also extracted a combined spectrum for Chandra sources 5, 7, 10 and 11, and spectra for Chandra sources 12 and 13, and performed a similar fitting. The results are presented in Table 3 . XMM-Newton source C3 is more luminous than its matching Chandra source (12, 2.3σ variation).
Other sources
Overall, the sources are found to have consistent fluxes and colours in both observations (see Table 1 ). Chandra source 99 has faded by a factor 5 and has become harder. Chandra sources 31, 73 and 86 appear softer, and 109 and 111 harder than in the XMM-Newton observation (3σ variations).
For the seven XMM-Newton sources outside the half-mass radius and XMM-Newton source C5, that were not detected with Chandra, we estimated the count rate expected with Chandra. Then, we converted these count rates into counts according to the exposure map of our Chandra observation, i.e. correcting for the vignetting. We estimated a detection threshold by looking at the number of counts of the faintest source detected with the same vignetting. The results are given in Table 4 . We conclude that XMM-Newton sources 34, 66 and C5 should have been detected, unless they have varied between XMM-Newton and Chandra observations. In particular, C5 must have varied by a factor of at least 5 in flux.
Counterparts to the X-ray sources

Ultraviolet counterparts in the core
The core of NGC 2808 has been observed with the Space Telescope Imaging Spectrograph (STIS) on board the HST in January/February 2000 using the F25QTZ filter, centered at 159 nm in the FUV band, and the F25CN270 filter, centered Table 4 . XMM-Newton sources undetected with Chandra. The XMMNewton ID, the flux in ×10 −14 erg cm −2 s −1 and the hardness ratio are shown for each source. We give the Chandra chip type where the source was expected to be detected, the expected number of counts, and the detection threshold in counts. The expected counts that are significantly higher than the threshold are in bold face. at 270 nm in the NUV band. The mosaic of FUV images has a radius of ∼ 50 ′′ and only covers the core region of NGC 2808. We searched for FUV counterparts to our Chandra sources, using the FUV catalogue provided by Dieball et al. (2005) . As a first step, we simply overplotted the Chandra positions on the FUV mosaic. Chandra source 7 and FUV source 222 have a close positional match with a distance of 0.61
′′ . This offset agrees with the 0.4
′′ absolute pointing error of Chandra (1σ error) and the additional HST absolute pointing accuracy of 0.1 − 2 ′′ . FUV source 222 is the best CV candidate in the FUV catalogue, as it is a variable source located between the MS and WD cooling sequence in the FUV-NUV color-magnitude diagram (CMD), which is the expected location for CVs ). This source was expected to show X-ray emission, and we are confident that Chandra source 7 and FUV source 222 are the same object. The emission of Chandra source 7 is also consistent with CV emission (see §5). We therefore shifted the Chandra positions so that Chandra source 7 and FUV source 222 match exactly. No significant rotation of the field of view is expected (see for instance Edmonds et al. 2003a ). This appears to be the most likely shift in order to align the FUV and X-ray images.
We searched for FUV counterparts within a maximum tolerance radius of 3σ of the corresponding Chandra source, assuming only detection errors. Note that the full width half maximum (FWHM) of the FUV PSF is < 0.074 ′′ , i.e. much smaller than the 3σ error circles for all Chandra sources (and in most cases smaller than the 1σ error circle, see Table 1 ). Therefore we adopted the larger Chandra error circles as the maximum matching radius. Fig. 6 shows close-ups on the FUV mosaic. In total, we found 10 possible FUV counterparts to 8 X-ray sources, which are listed in Table 5 . Their location in the FUV-NUV CMD is indicated in Fig. 7 . As can be seen from Fig. 6 , the 3σ errors can be quite large for some Chandra sources. The probability of a false match between a Chandra and a FUV source correlates with the size of the Chandra error circle. In order to estimate the probability of such coincidental matches, we repeatedly shifted the set of Chandra sources by 90 STIS pixels or 2.2 ′′ to the top and left and right. We only allowed for shifts that kept all Chandra sources within the FUV field of view, so that the statistics for all Chandra sources are the same. After each shift, we again checked for FUV counterparts to each Chandra source. The last two columns in Table 5 gives the probability that, just by chance, at least one FUV source can be found within the same distance as the FUV source that was found without a random shift, or within the three sigma error circle of that Chandra source. Table 5 . FUV counterpart candidates to the Chandra sources in the core of NGC 2808. The first column denotes the Chandra source ID, followed by the FUV source ID as in Dieball et al. (2005) . The NUV and FUV luminosities are shown in magnitudes and flux density in 10 −17 erg cm −2 s −1 Å −1 . The approximate ratio between X-ray flux (0.5-8 keV) and FUV and NUV flux densities are given. The distance between the FUV counterpart candidate and the corresponding Chandra source is given in STIS pixels, arcseconds and σ. Column 11 gives the probability that the specific FUV source is a chance superposition, and the column 12 denotes the probability that, by chance, a FUV source can be found within the 3σ error circle. Table 6 . Optical sources within the 3σ error circles of the Chandra sources. The first column denotes the Chandra source ID followed by the optical source ID as in Piotto et al. (2002) , and the FUV ID. The optical V and B magnitudes are given in columns 4 and 6, with the X-ray/optical ratios in columns 5 and 7 (in the same way as in Tab. 5), followed by the distance in PC pixels (column 8), arcseconds (column 9), and σ (column 10) between the optical source and the transformed Chandra position on the PC image. The final column indicates the position of the source in the optical CMD, where BS denotes Blue Straggler region, BHB the blue horizontal branch, and MS the faint main sequence.
[ Additionally, we marked the FUV sources that constitute possible Chandra counterparts with crosses and numbers. For orientation purposes, we include a theoretical WD cooling sequence, a zero-age main sequence (ZAMS), and a zero-age HB track (ZAHB). Note that the sources located along the ZAMS are BS stars, which are located above the main sequence turn-off and slightly to the red. EHB stars are clustered at the bright end of the ZAHB, and the clump of bright sources slightly to the blue and somewhat fainter are the blue hook stars . See also for an explanation of the theoretical sequences and a discussion of the CMD.
We used a Monte-Carlo simulation to produce 1 000 fields with the detected number of UV and X-ray sources, and we deduced the number of matches expected by chance. Using 1σ, 2σ and 3σ error circles for the 16 Chandra sources, we found that 0.6±0.7, 2.2±1.4 and 5.2±2.4 matches may be spurious respectively. We thus expect ∼ 2 − 3 matches to be real among the 10 UV counterparts. In addition to source 7, two other sources (10 and 14) have probabilities that imply that they may be associated with a FUV source (Table 5) .
Optical counterparts
NGC 2808 was observed with the HST Wide Field Planetary Camera 2 (WFPC2) in the F439W and F555W bands, with the Planetary Camera (PC) centered on the cluster's center. The field of view of the PC is 36 ′′ × 36 ′′ . In order to check for possible optical counterparts to the 16 core X-ray sources, we used the optical catalogue presented by Piotto et al. (2002) .
We searched for optical counterparts by transforming all the FUV coordinates, including the 16 shifted Chandra positions, to the PC cartesian system, using the geomap and geoxytran tasks running under IRAF 5 and the FUV-optical matches in the Dieball et al. (2005) catalogue as a database. We then looked for optical counterparts within a radius ≤ 3σ of the transformed Chandra errors. However, nearly all of these are either located on Fig. 8 . Optical CMD. Blue crosses ('x') denote FUV sources seen in optical, green '+' denote optical counterparts to X-ray sources, red crosses ('x') denote the selected optical counterparts listed in Table 6 , and the red circled crosses denote the optical counterparts to both FUV and Xray sources.
the MS, red giant branch or red HB. Two of the optical sources are on the BHB and four sources are in the optical BS region above the MS turn-off. There are four sources that are faint and blue with B − V < 0.4 and V > 20.4 mag. An optical counterpart to a CV is expected to be very blue. All the above mentioned optical sources are listed in Table 6 and a colour-magnitude diagram is presented in Fig. 8 . Of these, four are optical counterparts to the FUV sources that might constitute possible matches to the Chandra sources, see Table 5 .
Ultraviolet counterparts outside the core
NGC 2808 was observed with the XMM-Newton Optical Monitor (OM) using the UVM2 filter, centered at 231 nm in the UV band . We reprocessed the data in the same way as Servillat et al. (2008) , in order to use the latest version of the SAS (v7.1), and looked for UV counterparts to the Chandra sources. Because of the crowding of sources, we could not use this data inside the half-mass radius.
A bright source is seen in the field of view outside the crowded area of the core of NGC 2808, which is consistent with the star HD 79548 at RA 2000 9 h 11 m 33.293 s , Dec 2000 −64
• 51 ′ 03.28 ′′ . This star is an A0V star with magnitudes B = 10.42 and V = 10.15, compatible with the UVM2 magnitude we found. We thus shifted the coordinates of the OM observation to match this source. After the shift, the number of possible matches significantly increased from 2 to 16. We used a Monte-Carlo simulation to deduce the number of matches expected by chance, and estimated that 1.6 ± 1.2 matches may be spurious (using 3σ error circles). This indicates that the nearly all of the matches are real. Moreover, a rotation of the field of view does not seem necessary. Table 7 . XMM-Newton OM UV counterparts to Chandra X-ray sources. The first column corresponds to the Chandra ID and a star indicates that the source was detected with XMM-Newton. In column 2 we give the distance between the X-ray source and the possible UV counterpart and in column 3 this distance is divided by the 1σ error. The offset from the center of NGC 2808 is given in column 4 and in the last column, the UVM2 Vega magnitude. We took into account the 1σ positional error of the Chandra sources, and the 1σ positional error of the UV sources. The 16 possible counterparts found outside the half-mass radius are listed in Table 7 , nine of which are within the 1σ error circle. From the nine UV counterparts found for XMM-Newton sources , eight are consistent with the Chandra sources. The XMM-Newton source 29 counterpart is ruled out as the corresponding Chandra source, 33, has a smaller 3σ error circle which does not match the proposed UV counterpart. Chandra source 36 has a UV counterpart and a matching XMMNewton source, but the match between UV and XMM-Newton sources was not found ) because this UV source was not detected with the older version of the SAS. As they are found outside the half-mass radius of NGC 2808, these sources are likely to be background or foreground sources (see Sect. 5.7 and 5.8).
ID
Discussion
In order to identify the X-ray sources linked to NGC 2808, we first discuss the properties of X-ray sources and their possible counterparts. The brightest sources with L [0.5−8keV] 10 32 erg s −1 are likely to be qLMXBs if they are very soft and well fitted by hydrogen atmosphere model, with masses and radii consistent with a neutron star Gendre et al. 2003b,a) . They are likely to be CVs if they are harder, with kT > 3 keV (Baskill et al. 2005) , or in this work a photon index less than 2. X-ray sources with lower luminosities are most likely either CVs, ABs or MSPs, although we note that there are also qLMXBs which have luminosities around L [0.5−8keV] ∼ 5 × 10 31 erg s −1 (e.g. Heinke et al. 2005a ). ABs and MSPs are in general expected to be soft (Dempsey et al. 1993; Bogdanov et al. 2006) . The brightest AB observed in a GC reached L [0.5−8keV] ∼ 10 32 erg s −1 (Heinke et al. 2005b ). Their spectrum is generally well fitted by a two temperature model with mean T high ∼ 10 7 K and T low ∼ 10 6 K, and they have luminosities of L X ∼ 10 29 − 10 31 erg s −1 (Dempsey et al. 1993 ). MSPs in GCs are well described by a thermal (blackbody or neutron star hydrogen atmosphere) spectrum with a temperature T e f f ∼ (1 − 3) × 10 6 K, emission radius R e f f ∼ 0.1 − 3 km, and luminosity L X ∼ 10 30 − 10 31 erg s −1 (Bogdanov et al. 2006 ). Some of them show a significant or dominant non-thermal (power law) component, with spectral photon index Γ ∼ 1 − 1.5, and are more luminous (Bogdanov et al. 2006 (in M28, Becker et al. 2003 ).
In the UV, CVs are expected to be brighter than qLMXBs, ABs and MSPs, and are located between the MS and the WD cooling sequence in the CMD (e.g. Dieball et al. 2005) . ABs, on the other hand, are expected to be redder than MS stars or on the MS (e.g. Edmonds et al. 2003a) .
CVs can show high variability in X-rays on different timescales (e.g. Warner 1995) . Large variations of a factor of 5-10, and timescales of hours to days are most commonly associated with dwarf nova outbursts (Baskill et al. 2005; . However, such variation can also appear during the quiescent state of some CVs (Baskill et al. 2005) . ABs show flaring activity. The decay time of a compact flare is ∼ 1 ks, and for two-ribbon flares it reaches 5-20 ks (Poletto et al. 1988) . The rise time is generally shorter than 2 ks (Poletto et al. 1988 ). Longer flares have been observed, with a noticeable decay (110 ks, Franciosini et al. 2001) , and very exceptional flares can last several days (e.g. Kuerster & Schmitt 1996) .
5.1. X-ray sources with a possible UV counterpart in the core 5.1.1. Chandra source 7: a CV Chandra source 7 has X-ray colour and flux compatible with CV emission (see Table 1 ). Furthermore, its UV counterpart is located in the gap region between the MS and the WD cooling sequence in the FUV-NUV CMD (see Fig. 7 ). The X-ray/UV ratios are high for this source (see Table 5 ), similar to those observed for intermediate polars (see Sect. 5.5).
Chandra source 14: a possible CV
Chandra source 14 is fainter, with X-ray colour and flux compatible with CV, AB or MSP emission. Its possible UV counterpart is located in the CV region and the X-ray/UV ratios are compatible with the emission of CVs (see Sect. 5.5). The probability of finding by chance a FUV source within a 3σ error circle is high (∼ 80%). However, the probability of finding a FUV source just by chance within a 0.5σ error circle of Chandra source 14 is 4% (see Table 5 ), therefore it seems likely that FUV source 446 is the true counterpart, making Chandra source 14 a good CV candidate. From simulations, the probability of having a FUV source which is also one of the ∼ 60 CV candidates is 0.5% .
Chandra source 10: another CV?
Chandra source 10 has very similar X-ray parameters to Chandra source 7, a priori suggesting that this source also constitutes a CV (Fig. 2) . Its possible UV counterpart is bright in FUV and NUV, and it is located in the faint part of the EHB region in the FUV-NUV CMD. Although field CVs in outburst can be as bright as this source in FUV (see Fig. 3 in Dieball et al. 2005) , in this case the source would have to be in outburst for ∼ 30 days, or during each FUV observation (2000 January 18 and 19, and February 16 and 20, Dieball et al. 2005) , which is unlikely as CV outbursts are expected to be rare in GCs (Shara et al. 1996) . It is also possible that its true UV counterpart is masked by the bright, close UV source.
Chandra source 11
The flux and colour of Chandra source 11 are consistent with a CV or an AB candidate. It possibly matches with a bright UV source, located in the BHB clump in the FUV-NUV CMD, and an optical source which also suggests that this source is a BHB star (Table 5) . X-ray emission is not expected from such HB stars, and this source could constitute another kind of exotic binary. The matching distance between the X-ray and FUV coordinates is 2.6σ. It is possible that the UV source is simply a mismatch. One of the optical counterparts (#10872 , Table 6 ) is blue, as expected for a CV.
Chandra source 12
Chandra source 12 has a similar flux and colour to Chandra source 11, consistent with the CV or AB hypothesis. Its luminosity also possibly varied between XMM-Newton and Chandra observations (2σ). The possible UV counterpart is located in the EHB clump in the FUV-NUV CMD. However, the match to this FUV source is within 2.5σ, with a probability of ∼ 18% that this match is a chance superposition. This might well be a mismatch and the true FUV counterpart was not detected in our FUV images. One of the possible optical counterparts is in the BS region (see Table 6 and Fig. 8 ).
Chandra source 8
Chandra source 8 can be either a CV, an AB, or a MSP candidates. It possibly matches with a bright FUV source, located on the HB sequence in the FUV-NUV CMD. This source is thus not expected to reach such a luminosity in X-rays and it could be a mismatch. We found two possible optical counterparts compatible with the expected emission of a CV (see Table 6 and Fig. 8 ).
Chandra sources 4 and 9
Chandra sources 4 and 9 are fainter X-ray sources, giving weak constraints about their nature. They are either CV, AB, or MSP candidates. Both Chandra sources 4 and 9 have two possible FUV counterparts. Of these, FUV sources 400 and 476 seem to be the likely counterparts to Chandra source 4 and 9, respectively, as they are closer (Table 5 ). These FUV sources are located at the faint end of the BS sequence. The discrimination between BS and CV candidates is difficult, and both populations might well overlap in the FUV-NUV CMD. Thus, it is possible that X-ray sources 4 and 9 are CVs, or they might be X-ray emitting BSs. Such an object was found in 47 Tuc by Knigge et al. (2006) . They suggested that this exotic object is a detached binary consisting of a BS primary with an X-ray-active MS companion whose formation would involve at least three stars. Edmonds et al. (2003a) and Heinke et al. (2005b) also identified such objects in 47 Tuc. The coincidence probability of these sources is high (Table 5 ) and they could be mismatches.
5.2. X-ray sources without a UV counterpart in the core 5.2.1. Chandra source 1: a qLMXB candidate Chandra source 1 corresponds to XMM-Newton source C2, which was presented as a qLMXB candidate by Servillat et al. (2008) . The Chandra flux and colour of this source also support the idea that it is a qLMXB. Moreover, the spectrum of Chandra source 1 is well fitted with a hydrogen atmosphere model with parameters consistent with a neutron star. No hard tail is detected in the spectrum, as in general in GC qLMXBs (Heinke et al. 2003c) . The upper limit is F [0.5−8keV] ∼ 5 × 10 −16 erg cm −2 s −1 (< 2.5% of the total flux), assuming a power law model with photon index 1-1.5 (Campana et al. 1998) , and 1 photon detected in the band 2-8 keV. Servillat et al. (2008) estimated that 3 ± 1 qLMXBs are expected in the core of NGC 2808, using the empirical correlation between the number of qLMXBs and the star encounter rate. We found no evidence in our Chandra observation for other qLMXB candidates.
Chandra source 16: a variable CV
Chandra source 16 is a variable X-ray source. This variability is observed on different time scales: during the first Chandra observation (few hours), between the two Chandra observations (1 day), and between XMM-Newton and Chandra observations (28 months). Its flux, colour and variability in X-rays suggest it could be a CV, possibly showing the signature of a CV outburst in X-rays (e.g. Baskill et al. 2005 ). An AB interpretation is less probable as even in long flares, the decay of the flare would be detectable over the first 45 ks of Chandra observation (as in Franciosini et al. 2001 , for a 110 ks flare).
Chandra source 3: possible CV
Chandra source 3 is very hard and shows short-term variability. The lightcurve indicates a count increase by a factor ∼ 5 between the beginning of the first Chandra observation and the second Chandra observation (Fig. 3) . The rise time is longer than 10 ks (end of first Chandra observation, Fig. 3 ), exceptional for an AB flare (e.g. Poletto et al. 1988 ). This kind of fluctuation would be more typical of a CV, and it is possibly the signature of a CV outburst in X-rays (e.g. Baskill et al. 2005 ). We note that a possible optical counterpart falls in the BS region in Fig. 8 , however it could be a mismatch.
XMM-Newton source C5
XMM-Newton source C5, which was not detected during our Chandra observation, was hard, and is variable over 28 months. The flux varied by a factor of at least 5 over this period. From its flux and colour, it could be a variable CV or an AB which showed a flare. No variability was detected from this source during the XMM-Newton observation of ∼ 30 ks with the pn detector . Such a long flare would be exceptional for an AB, although it cannot be excluded (e.g. Kuerster & Schmitt 1996) . CVs routinely show fluctuations in X-rays, some of them being associated with CV outbursts (e.g. Baskill et al. 2005) .
Chandra source 17
We note that Chandra source 17, which is close to the halfmass radius of NGC 2808, has colours and fluxes consistent with those of a CV, an AB or a MSP. It shows variability that is possibly consistent with a CV fluctuation or an AB flare, as it lasted ∼ 10 ks (Fig. 3) . This source could therefore be linked to the cluster, and could be a CV or an AB. If it is a CV, its offset from the core would make it a primordial CV candidate (Hurley et al. 2007 ).
Other Chandra core sources
From their luminosities and colours, Chandra sources 2, 5, 13, 15 are consistent with the CV or AB hypothesis. Similar X-ray sources are identified as CVs or ABs by Heinke et al. (2005b) in 47 Tuc. However, we did not find FUV counterparts, nor detected variability, and we cannot confirm their nature. Chandra source 6 is fainter, and is consistent with being a CV, an AB, or even a bright MSP candidate.
Variable sources in the core
Several authors have claimed that there is a lack of CV outbursts in GCs (e.g. Shara et al. 1996; Edmonds et al. 2003b; Dobrotka et al. 2006) . To explain this deficit, it was proposed that most GC CVs are moderately magnetic with low accretion rates, systems for which very few outbursts are expected (Grindlay 1999; Ivanova et al. 2006; Dobrotka et al. 2006) . Shara et al. (1996) looked for dwarf nova outbursts in 47 Tuc using HST observations for a cumulative time of ∼ 130 ks. They found only one outburst and showed that they should have detected at least 12 from simulations, implying a lack of outbursts from GC CVs. Outbursts of GC CVs have also been observed in UV for two magnetic CVs in NGC 6397 . The cumulative time of their observation was ∼ 66 ks. Our Xray observations lasted ∼ 90 ks (XMM-Newton and Chandra), and could therefore lead to the detection of dwarf nova outburst signatures.
An optical outburst of a dwarf nova can be linked to an increase of X-ray emission (factor ∼ 5), followed by a drop (factor ∼ 3) due to the variation of thickness of the boundary layer at different accretion rates Warner 1995) . However, X-ray fluctuations of CVs are also detected during the quiescent state (Baskill et al. 2005) .
Our observation indicates that some sources in the core show such fluctuations in X-rays. Chandra sources 3, 16 and XMMNewton source C5 are likely to be CVs that possibly showed signatures of outbursts in X-rays. Simultaneous X-ray and UV (or optical) observations should be performed for several GCs to confirm these possible dwarf nova outbursts and assess the rate of outbursts in GCs.
Expected X-ray sources linked to NGC 2808
Assuming a completeness in the detection of sources at a luminosity of L [0.5−8keV] ∼ 2 × 10 31 erg s −1 , we can estimate the number of expected X-ray sources in NGC 2808.
To estimate the number of expected X-ray sources in NGC 2808, we use a general approach based on the correlations given by Pooley & Hut (2006) , where they used the results of observations of 22 GCs with Chandra. Taking into account the specific encounter frequency of NGC 2808, as defined in Pooley & Hut (2006) , and our completeness limit, we expect 30 ± 6 X-ray sources in NGC 2808. The error is extrapolated from the 1σ error in Pooley & Hut (2006) . Of these sources, 3 ± 1 qLMXBs are expected, and 17 ± 3 CVs with a luminosity greater than L [0.5−8keV] ∼ 4.25 × 10 31 erg s −1 (corresponding to populations I and II respectively, as defined in Pooley & Hut 2006) . However, we detected only 11 sources in the half-mass radius of NGC 2808 and above the completeness limit.
Looking only at CVs, we can compare our results to the population synthesis simulation performed by Ivanova et al. (2006) . They estimated the number of CVs and detectable CVs expected in a GC similar to NGC 2808 (their standard model): same core density, relaxation time and metallicity, but velocity dispersion and escape velocity somewhat lower in their model. Their simulation lead to 209 CVs formed after 10 Gyr, of which 47 have a luminosity higher than L [0.5−8keV] ∼ 3.6 × 10 30 erg s −1 . The number of detectable CVs seems stable over an interval of ages of 7-14 Gyr with a standard deviation of 4. We can adapt this result to our completeness limit by applying a factor ∼ 0.36 (obtained from the number of sources detected in 47 Tuc with the corresponding limiting luminosities in Heinke et al. 2005b ). This leads to 17 ± 4 detectable CVs predicted for our observation. We detected 8 (and possibly up to 15) CV candidates, which seems less than the predicted number of CVs from simulations. In the same way, Knigge et al. (2008) found that there are only a few CVs among the bright FUV sources located between the MS and WD cooling sequence in 47 Tuc, indicating a possible deficit of CVs compared to what is expected. If this is true, our understanding of CV formation and evolution in GCs might have to be revised.
We compared our results to the observation of 47 Tuc (Heinke et al. 2005b) . 47 Tuc is similar in mass, density and concentration to NGC 2808 (Harris 1996) . The specific encounter frequency of NGC 2808 is comparable to that of 47 Tuc. M80, has been observed with Chandra ). Its metallicity is lower ([Fe/H] = −1.75, or Z ∼ 0.0004), and its mass, density and concentration are close to NGC 2808 values (Harris 1996) . A total of 17 ± 2 sources were detected above a similar luminosity threshold to our observation, of which 2 are qLMXB candidates, and 5 possible CVs. This is similar to our number of detections in NGC 2808.
The possible deficit of X-ray sources could therefore be linked to specific parameters of NGC 2808. Metallicity seems to be a key parameter that could highly affect the number of X-ray sources in GCs at a given age. Due to the lower opacity, metal poor stars are generally hotter and more compact. This could lead to the formation of WDs with different properties, and will also determine if, when and how mass transfer occurs in binaries (de Mink et al. 2007) . NGC 2808, 47 Tuc and M80 have very different metallicities, which could explain the differences in the number of detectable X-ray sources. In the same way, Kundu et al. (2007) found that metal-rich extragalactic GCs host three times as many LMXBs than metal-poor ones.
NGC 2808 presents unusual features in the optical: an extended BHB with clumps (Bedin et al. 2000) , several MS corresponding to different star populations (Piotto et al. 2007) , and abundances anomalies in HB stars (Pace et al. 2006) . All these particular features are linked in some way to the metallicity of the stars. Piotto et al. (2007) proposed that several populations of stars were formed successively, increasing the helium and metal content of the cluster material at each round. The possible deficit of X-ray sources we observed is possibly linked to this specific evolution of NGC 2808 which modified its metallicity content. have similar proportions as in 47 Tuc, then we expect that ∼ 30 of the ∼ 60 CV candidates detected will ultimately turn out to be CVs. With Chandra, we obtained at most 15 CV candidates. If we take into account only significant matches, we found two UV counterparts that have UV properties clearly compatible with the CV hypothesis (Chandra sources 7 and 14). Even if we take into account the incompleteness of our observations, it seems that X-ray and UV emission from CVs are decorrelated, as the brightest X-ray sources in NGC 2808 are generally not the brightest FUV sources. The four CVs confirmed in FUV by Knigge et al. (2002) in 47 Tuc also have very different X-ray to FUV ratios, strengthening this idea. For instance, AKO 9 is brighter than V1 in FUV (magnitudes ∼ 16 and ∼ 18 respectively, Knigge et al. 2002) , but fainter in Xrays (L 0.5−6 keV ∼ 5 × 10 31 and 6.8 × 10 32 erg s −1 respectively, Heinke et al. 2005b) .
The cumulative radial profiles of the X-ray population and the FUV CV candidates are shown in Fig. 9 . The spatial distributions do not appear to be significantly different with a KS test. As there is a mass segregation effect in the cluster, this would indicate that the mean mass of the systems is not a dominant parameter to explain the different properties of these populations.
UV and X-ray photons come from different processes. The UV emission is mainly due to the accretion disk (non-magnetic CVs, Godon et al. 2008) , accretion curtains (intermediate polars) or accretion streams (polars), and possibly the hot spot. In systems with low accretion rates or in magnetic CVs, the WD also contributes to the UV emission (Mateo & Szkody 1984) . On the other hand, the X-ray emission arises from close to the surface of the WD (Wheatley & West 2003) , produced by the boundary layer (Pringle 1977; Patterson & Raymond 1985) or the shock above the WD magnetic pole.
Therefore long period non-magnetic nova-like CVs (large accretion disk with high accretion rate) tend to be relatively Xray faint and UV bright. Non-magnetic systems should generally be bright in UV due to their dominant accretion disc. ROSAT observations of field CVs in X-ray and optical strengthen this idea (Verbunt et al. 1997 ). Contrary to this, magnetic CVs seem to be more luminous in X-rays than in UV (e.g. Verbunt et al. 1997; Edmonds et al. 2003b) . Part of the UV emission is expected to be suppressed in these systems due to the truncation of the inner portion of the accretion disc of intermediate polars (Grindlay 1999) . This is also observed for polars which have no accretion disks (e.g. Warner 1995) .
FUV source 397 is variable in FUV, as is FUV source 222, and is a CV candidate. However, no counterpart is detected in Xray, contrary to FUV source 222 which matches with Chandra source 7. These CV candidates could therefore be in separate CV classes. FUV source 397 is likely to possess a UV-bright accretion disk as expected for non-magnetic systems. Chandra source 7 is brighter in X-ray as expected for magnetic systems, and variable and bright in UV due to the probable presence of an accretion disk. It is therefore likely to be an intermediate polar.
We estimated a F X /F NUV ratio for several CVs belonging to different classes, as estimated in Table 5 , where F NUV is the flux density between 2500-3000 Å, and F X the flux in the band 0.5-8 keV. Polars have ratios greater than 5000 (ratios extrapolated from Ramsay & Cropper 2003; Ramsay et al. 2004; Vogel et al. 2008) . Intermediate polars appear to have a ratio greater than 2000 (Haberl et al. 2002; de Martino et al. 2005 de Martino et al. , 2006 . The detection limit of the NUV observation is 6 × 10 −19 erg cm −2 s −1 Å −1 , and the limit in X-rays is 9 × 10 −16 erg cm −2 s −1 . Therefore, the X-ray/NUV ratio for the CV candidates detected in UV is lower than ∼ 1500. The ∼ 30 CV candidates detected in UV and not in X-rays are thus likely to be mostly non-magnetic systems (such as the dwarf nova YZ Cnc with a ratio of ∼ 500, Hakala et al. 2004 ). Most intermediate polars in the field are more luminous than 10 31 erg cm −2 s −1 in X-rays (Verbunt et al. 1997 , see also the Intermediate Polar Home Page 6 maintained by K. Mukai, where 12 out of 14 have luminosities above this limit). We should have detected most of these in our Chandra observation if their emission is similar to intermediate polars in the field. This would lead to a maximum of ∼ 14 intermediate polars (we exclude Chandra source 14 whose X-ray/NUV ratio is lower than 2000, and Chandra source 1 which is a qLMXB candidate). The proportion derived is ∼ 30% of the detected CV candidates, and ∼ 7% of the expected GC CV population, estimated to be ∼ 200 CVs (Ivanova et al. 2006, see also §5.4) . This is coherent with the proportion of intermediate polar candidates in the field, which can be estimated to ∼ 5% from the catalogue of Ritter & Kolb (2003 , updated Feb. 2008 . Due to the incompleteness of our observations, this result does not allow us to confirm or rule out a possible excess of intermediate polars in NGC 2808. However, with a deeper sample, this method could allow us to better quantify the proportion of intermediate polars. No sources are detected at the center of mass of NGC 2808, where such a massive object is expected to be found. We assumed that the BH is fed by intracluster gas with a density of ∼ 0.5 cm −3 derived from Pfahl & Rappaport (2001) with NGC 2808 parameters. We considered that the IMBH is radiatively inefficient as for an optically thin advection-dominated accretion flow (ADAF, see e.g. Narayan et al. 1998) . Following Grindlay et al. (2001) , our limiting luminosity implies an upper limit of ∼ 140 M ⊙ for a central IMBH in NGC 2808. Maccarone & Servillat (2008) used ATCA radio observations to put a mass limit on an IMBH in NGC 2808 (370 M ⊙ ). They cast doubt on suggestions that globular clusters may follow the same M BH − σ relation as galaxies.
5.7. Foreground sources 5.7.1. Chandra source 31
Chandra source 31 has a bright UV and optical counterpart compatible with the A0V star HD 79548. The distance estimate of ∼ 800 pc to this source leads to an Xray luminosity of L 0.5−8 keV = 7.3 ± 1.9 × 10 29 erg s −1 . The Xray emission is soft and showed some variation since the XMMNewton observation.The luminosity is in agreement with the observed luminosity of X-ray bright A-type stars (Schröder & Schmitt 2007) . However, the source of the emission may come from a late-type active star companion, as the majority of Atype stars are expected to be particularly X-ray dark (Schröder & Schmitt 2007) . Using VLT/FORS1 spectra (see Fig. 10 ), we note that a contribution from a late-type star is possible, and difficult to detect as its flux could be at least 100 times lower than the A-star. The 12 radial velocity measurements of the Hβ line do not show evidence for a period, so we cannot confirm the presence of a companion.
Chandra source 113
Chandra source 113 showed a flare in its X-ray lightcurve (Fig. 3) , which reached at least three times the mean flux of the source. The decay timescale was ∼ 5 ks. The photon index of the spectrum indicates a soft source (2.29, Table 1 ). These characteristics are in agreement with those of a chromospherically active star (Briggs & Pye 2003) .
5.8. Background sources 5.8.1. Sources with radio counterparts NGC 2808 was observed with the Australia Telescope Compact Array (ATCA) on 24 January 1992. The data processing is described in Maccarone & Servillat (2008) . Chandra source 73 has a radio counterpart. It is the most luminous X-ray source of the field, its X-ray emission is hard and absorbed, and it showed a colour variation between XMM-Newton and Chandra observations. Chandra sources 50 and 89 also have a radio counterpart, and possibly Chandra source 107 and XMM-Newton source 8 (outside the field of view of Chandra). All these sources are hard and absorbed in X-ray (Table 1) , as expected for AGN (Mainieri et al. 2007 ).
Chandra source 99
This source varied in luminosity between the XMM-Newton and Chandra observations. It has been proposed to be a background AGN based on its hard, absorbed X-ray spectrum . The Chandra observation is consistent with this hypothesis, as is the UV emission detected with the XMM-Newton OM. We detect an infrared counterpart in the Spitzer data found in the archives 7 (AOR 11586048), which is not compatible with the black body emission of a star. These properties are consistent with the emission of a galaxy, possibly an ultraluminous infrared galaxy (Lonsdale et al. 2006; Braito et al. 2004 ).
Conclusions
We presented Chandra observations of NGC 2808 coupled with previous XMM-Newton observations , HST FUV observations , VLT and ATCA observations. We have shown that 16 Chandra sources are likely to be linked to the cluster, with possibly a 17th close to the half mass radius. One of these is consistent with the X-ray emission of a qLMXB, confirming the previous detection with XMMNewton. Two Chandra sources (7 and 14) have FUV counterparts that show emission compatible with a CV. Chandra source 10 is likely to be a CV from its X-ray emission, but no UV counterparts was found to confirm its nature. Another highly variable source (16) in the core is likely to be a CV, as well as two other variable sources (Chandra 3 and XMM-Newton C5). Two other Chandra sources (8 and 11) have optical counterparts compatible with the expected emission of CVs. We have thus identified 7 CV candidates (plus XMM-Newton source C5) and the observations indicate that there may be as many as 15 in the Chandra observations (although some of the faintest may be ABs or MSPs), along with ∼ 30 CV candidates in the HST UV observations. This significant population of close binaries is likely to play an important role in slowing down the core collapse of this cluster. Compared to the number of X-ray sources detected in 47 Tuc and expected from dynamical formation, we found a possible deficit of X-ray sources in NGC 2808. This might indicate a true deficit of CVs, which is possibly linked to the metallicity content and the complexity of the evolution of NGC 2808.
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